A yellow-pigmented bacterial strain, designated LL02 T , was isolated from hexachlorocyclohexanecontaminated soil from Spolana Neratovice, a former Czech producer of lindane. A neighbourjoining tree based on 16S rRNA gene sequences showed that strain LL02
The genus Novosphingobium of the family Sphingomonadaceae, proposed by Takeuchi et al. (2001) , belongs to the Alphaproteobacteria. It currently comprises 20 recognized species, including Novosphingobium sediminicola (Baek et al., 2011) and Novosphingobium soli (Kämpfer et al., 2011) . In this study, a yellow rod-shaped bacterium, designated LL02 T , was isolated from hexachlorocyclohexane (HCH)-contaminated soil from Spolana Neratovice, Czech Republic, a former producer of lindane.
Strain LL02
T was isolated by the enrichment method of Ito et al. (2007) . Soil (1 g) was mixed with 2 ml W/10 medium (l
21
: 170 mg KH 2 PO 4 , 980 mg Na 2 HPO 4 , 100 mg (NH 4 ) 2 SO 4 , 48.7 mg MgSO 4 , 0.52 mg FeSO 4 , 10.75 mg MgO, 2.0 mg CaCO 3 , 0.81 mg ZnSO 4 , 0.16 mg CuSO 4 , 0.15 mg CoSO 4 , 0.06 mg H 3 BO 3 ) and vortexed. All salts were purchased from Sigma-Aldrich. The suspension was centrifuged at 1000 g for 30 min, and 1 ml supernatant was then inoculated into 100 ml W/10 medium saturated with technical HCH. After static incubation at 25 u C for 10 days, 1 ml primary enrichment culture was transferred into 100 ml fresh W/10 medium and the resulting secondary enrichment culture was incubated under the same condition for 4 days. The procedure of transfer and incubation was repeated. Serial dilutions of the enriched culture were spread on W/10 agar containing 1.8 mM technical HCH (Spolana Neratovice, Czech Republic). After incubation at 25 u C for 15 days, a colony with a clear zone of degraded HCH was selected and subcultivated several times on HCH minimal medium (W/10 medium saturated with technical HCH as described above) to obtain a pure culture. A polyphasic approach was used to classify this bacterium taxonomically 16S rRNA gene sequence analysis was carried out using the universal primers 8F (59-AGAGTTTGATCCTGGCTCAG-39) and 1542R (59-AAGGAGGTGATCCAGCCGCA3-9) as described by Prakash et al. (2007) . The sequence thus obtained was assembled manually using Sequencing Analysis version 5.1.1 and Clone Manager version 5. A continuous stretch of 1405 bp of the 16S rRNA gene sequence of strain LL02
T was obtained and subjected to a similarity search using the sequence match tool of the Ribosomal Database Project-II (http://rdp.cme.msu.edu/), BLAST (Altschul et al., 1997) and EzTaxon . Closely related 16S rRNA gene sequences were retrieved from GenBank and aligned using CLUSTAL X version 1.81b (Thompson et al., 1997) . The alignment was checked manually. The evolutionary distance matrix was calculated using the distance model of Jukes & Cantor (1969) within TREECON W version 1.3b (Van de Peer & De Wachter, 1994) . A phylogenetic tree was constructed using the neighbour-joining method of Saitou & Nei (1987) and the resultant tree topology was evaluated by bootstrap analysis based on 1000 resamplings. Strain LL02
T clustered with members of the genus Novosphingobium (Fig. 1) and showed the highest 16S rRNA gene sequence similarity (98.59 %) with Novosphingobium resinovorum NCIMB 8767 T . 16S rRNA signature nucleotides characteristic for the genus Novosphingobium (Takeuchi et al., 2001) were present at positions 52 : 359 (U:A), 134 (G), 593 (U), 987 : 1218 (A:U) and 990 : 1215 (U:G), thus supporting its placement within the genus.
DNA-DNA hybridization was carried out between strain LL02
T and six closely related strains that showed .97 % 16S rRNA gene sequence similarity with strain LL02
T . Total genomic DNA was extracted and purified and hybridization was done by following the protocol described by Tourova & Antonov (1988) . The amount of bound DNA probe was calculated using a scintillation counter (1450 LSC and Luminescence Counter; Wallac Microbeta Trilux, PerkinElmer). All DNA-DNA relatedness values were below the threshold value of 70 % (Table S1 , available in IJSEM Online), as is recommended for the delineation of bacterial species (Wayne et al., 1987) , which confirmed that 
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strain LL02
T represented a novel species of the genus Novosphingobium.
For fatty acid methyl ester analysis, cells of strain LL02 T and six Novosphingobium reference strains were harvested from Luria-Bertani (LB) agar after incubation at 28 uC for 3 days. Analysis of the strains was carried out at the Royal Life Sciences Ltd, Secundarabad, India; strains were revived on tryptic soy agar (TSA) and grown for 48 h. Fatty acid methyl esters were analysed from two to four loops of culture scraped from a Petri dish at nearly the same phase of growth; samples were subjected to saponification, methylation and extraction using the method of Miller (1982) and Kuykendall et al. (1988) . The fatty acid methyl esters were separated using the Sherlock Microbial Identification System (MIDI) and the fatty acids were identified using the aerobe database RTSBA version 6.0B. The major fatty acids of strain LL02
T were summed feature 3 (consisting of C 16 : 1 v7c and/or C 16 : 1 v6c; 40.13 %), summed feature 8 (consisting of C 18 : 1 v7c and/or C 18 : 1 v6c; 31.09 %) and C 14 : 0 2-OH (23.16 %) (Table 1) . However, the fatty acid composition of strain LL02
T revealed qualitative and quantitative differences from those of the reference strains, further suggesting that strain LL02
T represents a novel species of the genus Novosphingobium.
Quinones of strain LL02
T were extracted from 200 mg dry cell mass with a 10 % aqueous solution of 0.3 % (w/v) NaCl in methanol/petroleum ether (60-80 u C boiling point) at a ratio of 1 : 1 (v/v). The upper phase was collected and dried in a rotavapor (Buchi). The residue was dissolved in 100 ml acetone. The extract was separated by TLC (silica gel 60 F254, 20620 cm, 1.05554; Merck, Germany) using petroleum ether/diethyl ether (85 : 15, v/v). Purified ubiquinones were dissolved in 2-propanol and analysed by reversed-phase TLC according to Collins & Jones (1980) . The predominant respiratory pigment was ubiquinone Q-10. Polar lipid analysis of strain LL02 T was carried out by twodimensional TLC as described by Bligh & Dyer (1959) . The polar lipid analysis of strain LL02 T (Fig. S1 ) exhibited the presence of phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidyldimethylethanolamine, phosphatidylcholine, sphingoglycolipid, unknown phospholipids, unidentified glycolipids and an unidentified aminolipid. For the analysis of polyamines, cells were cultivated on LB agar at 28 uC. Polyamines were extracted as described by Busse & Auling (1988) and analysed by onedimensional TLC. An aliquot (10 ml) of the extracted sample was applied to a TLC plate and separated using cyclohexane/ ethylacetate (3 : 2, v/v). Spermidine was identified as the major polyamine in strain LL02 T , which is a characteristic feature of the genus Novosphingobium (Busse et al., 1999; Takeuchi et al., 2001) . The DNA G+C content of strain LL02
T was calculated by the method described by Gonzalez & Saiz-Jimenez (2002) using a 7500 Real-Time PCR system (Applied Biosystems). The DNA G+C content of the isolate was 67.72±0 mol%.
Cell morphology was examined using electron microscopy. Samples were fixed using 300 mM glutaraldehyde in 100 mM cacodylate buffer, post-fixed using 40 mM osmium tetroxide in 100 mM cacodylate buffer, dehydrated using ethanol and embedded in araldite resin (Durcupan ACM; Fluka). Ultrathin sections (60 nm) were cut using a Leica EM UC6 ultramicrotome, stained with uranyl acetate and lead citrate and examined under an FEI Morgagni 268D electron microscope. Microscopic study revealed that strain LL02
T was non-motile (Fig. S2) . The colony morphology of strain LL02
T was studied on LB agar, NA and TSA. Strain LL02 T grew well under aerobic conditions on NA, LB, R2A agar and TSA at 28 uC within 72-96 h of incubation. Colonies were yellow, circular and smooth with a diameter of 0.7-1.2 mm. Gram staining was performed using the Gram-stain kit (HiMedia); strain LL02
T was Gram-negative.
Antibiotic sensitivity was tested using the disc-diffusion method with the following antibiotics (mg per disc): ampicillin (10), chloramphenicol (30), gentamicin (10), kanamycin (30), oxytetracycline (30), rifampicin (5), tetracycline (30), vancomycin (30), penicillin 9 (10), ciprofloxacin (5), amikacin (30), ampicillin (10), streptomycin (10), polymyxin B and nalidixic acid (30). Catalase activity was confirmed by adding 3 % (v/v) hydrogen peroxide solution to colonies on LB agar. Oxidase activity was tested using bacteriological differentiation discs (HiMedia, India). Hydrolysis of Tweens 20 and All data were taken from this study using cells grown on TSA at 28 u C for 48 h. tr, Trace (,1 %); ND, not detected. 
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International Journal of Systematic and Evolutionary Microbiology 63 80 was tested according to Arden Jones et al. (1979) . Degradation of xanthine and hypoxanthine were determined according to Gordon et al. (1974) using HiMedia agar. Urease activity was tested according to Christensen (1946) . Hydrolysis of casein, gelatin, starch and aesculin was tested as described by Cowan & Steel (1965) . Production of indole and nitrate reductase was tested as given by Smibert & Krieg (1994) . DNase activity was tested using DNase agar (HiMedia, India). All biochemical tests were carried out at 28 u C. Growth at 4, 28, 37, 40 and 80 u C, at pH 4.0-11.0 (at intervals of one pH unit) and with 0-10 %) (w/v) NaCl (at intervals of 1 %) was carried out as described by Arden Jones et al. (1979) . The isolate grew at 28-37 u C (optimum 28 u C), at pH 5-7 (optimum pH 7) and with 0-3 % (w/v) NaCl (optimum 1 %). The biochemical characters differentiating between strain LL02
T and its closest relatives are given in Table 2 . There were marked differences in several features between strain LL02
T and its closest neighbours. For instance, strain LL02
T produced urease and assimilated sucrose but N. resinovorum NCIMB 8767 T did not.
On the basis of phylogenetic, chemotaxonomic and phenotypic analysis, strain LL02 T represents a novel species of the genus Novosphingobium, for which the name Novosphingobium barchaimii sp. nov. is proposed.
Description of Novosphingobium barchaimii sp. nov.
Novosphingobium barchaimii (bar.chai9mi.i. N.L. masc. gen. n. barchaimii of Yechiel Bar-Chaim, who has served as a programme director for various Central European and North African countries for the American Jewish Joint Distribution Committee, a philanthropic and humanitarian aid organization).
Cells are Gram-negative rods (0.1 mm wide and 1 mm long). Growth occurs on NA, LB agar, R2A agar and TSA. Grows at 28-37 u C, at pH 5-7 and in 0-3 % NaCl. Catalase-and oxidase-positive. Reduces nitrate to nitrite. Hydrolyses Tween 20, gelatin and DNA, but not starch, hypoxanthine, casein or xanthine. Does not produce indole. Positive for urease and assimilation of sucrose, glucose and rhamnose. Sensitive to ampicillin, streptomycin, tetracycline, rifampicin, ciprofloxacin, vancomycin, chloramphenicol, nalidixic acid, kanamycin, polymyxin B and oxytetracycline. The predominant respiratory pigment is ubiquinone Q-10. The major polar lipids are sphingoglycolipid, phosphatidylethanolamine, phosphatidylcholine, phosphatidylmonomethylethanolamine, diphosphatidylglycerol and phosphatidylglycerol. Spermidine is the major polyamine component. The major fatty acids are summed feature 3 (consisting of C 16 : 1 v7c and/or C 16 : 1 v6c), summed feature 8 (consisting of C 18 : 1 v7c and/or C 18 : 1 v6c) and C 14 : 0 2-OH.
The type strain, LL02
T (5CCM 7980 T 5DSM 25411 T ), was isolated from HCH-contaminated soil at Spolana Neratovice in Czech Republic. The DNA G+C content of the type strain is 67.72 mol%.
